B = {{v 1,1 , . . . , v 1,p }, {v 2,1 , . . . , v 2,q },Ē} such that all edges in B andB are the same with the following exceptions:
we have new edgeĒ(v 1,1 , v 2,β ) instead of E(v 1p , v 2,β ) with the same color if no one edge E(v 1,1 , ·) has this color and we have new edgeĒ(v 1,1 , v 2,α ) along with new edgē
It is easy to see that if graph B does not contain rainbow matching of size n thanB also does not have.
Continuing this shifting process we come to the bipartite n-colored multigraph (V 1 , V 2 , E) which has n + 1 edge of each color and |V 1 | = |V 2 | = n + 1.
Then we produce by induction: deleting some color K and some vertex v 1,1 , we obtain the subgraph, which using the same shifting procedure as before we reduce to the bipartite multigraph (V 1 \ v 1,1 , V 2 \ v, E), where v is the vertex in V 2 which has color K and is connecting with vertex v 1,1 . We obtain subgraph which has n edge each color and n vertices in each part. By induction it contais n − 1-rainbow matching. Adding edge (v, v 1,1 ) we obtain n-rainbow matching of initial graph which is sufficient to our proof. Note that we start the induction from n = 2 in which case the statement of conjecture is obviously true.
This completes the proof.
